Biophytum sensitivum, a very small flowering plant is belongs to the family Oxalidaceae. It is a perennial herb of Indian origin. It used for chest complaints, convulsions, cramps and inflammatory tumours. The objective of the study is to screen phytochemicals, antibacterial, antifungal and antioxidant activity of the plant. The crude plant material ethanolic and chloroformic extract was prepared by using in a soxhlet apparatus. Percentage yield of ethanolic, chloroformic and aqueous extract of the plant extract is 8.35%, 4.25% and 3.9% respectively. Phytochemical screening revealed the presence of tannin, saponin, phenol, flavonoid, alkaloid and steroid in the ethanolic extract. Chloroformic extract contain tannin, phenol, alkaloid and steroid. Aqueous extract showed the presence of tannin, anthraquinone, phenol, flavonoid and alkaloid. Optical density method and well diffusion method are used for the analysis of antibacterial activity. Ethanolic extract of Biophytum sensitivum was found to be effective against Bacillus thuringiensis, Staphylococcus aureus, Pseudomoas aeruginosa, Salmonella typhi and Escherichia coli. The antifungal activity of the extract was checked by well diffusion method and growth inhibitory assay. The results showed inhibition of the growth of Aspergillus niger. The three extracts of B. sensitivum showed strong hydroxy radical scavenging, reducing power, total antioxidant capacity and DPPH activities. Thus they can be used in the treatment of infectious diseases caused by resistant microbes.
Introduction
Plants are the important part of the biodiversity system which is vital to the survival of life on earth. Plants and plant based medicaments are the basis of many of the modern pharmaceuticals. Although medicinal plants give slow recovery, the therapeutic use of medicinal plant is becoming popular because of their lesser side effects and low resistance in microorganisms (Renu 2010 . Medicinal activity of plants can be attributed to the secondary metabolites such as alkaloids, flavonoids, tannins and phenolic compounds. These phytochemicals present in the plants play a vital role in contributing them the antimicrobial action. Phytochemicals function as antioxidants that react with the free oxygen molecules or free radicals in our bodies. Free radicals can damage the cells of our bodies and must be removed. Biophytum sensitivum, a very small flowering plant is belongs to the family Oxalidaceae. It is a perennial herb of Indian origin. It used for chest complaints, convulsions, cramps and inflammatory tumours. Decoction of leaves and roots is given for diabetes, asthma and phthisis. Arthralgia, arthritis, back pain, bone spur, leg cramps, leg pains, osteoarthritis, Rheumatoid arthritis, tennis elbow are also treated using this plant in Ayurveda.
Materials and methods

Bacterial cultures
Bacillus thuringiensis MTCC869, Staphylococcus aureus MTCC3103, Streptococcus thermophiles MTCC1398, Escherichia coli MTCC68 and Salmonella typhi MTCC1254 cultures were provided by MTCC, Chandigarh. Pseudomonas aeruginosa culture was kindly provided by Poly Clinic Pvt Ltd, Thrissur, Kerala, India
Fungal cultures
Aspergillus niger, Aspergillus flavus and Penicillium chrysogenum cultures were isolated form soil.
Media used for the cultivation
Muller Hinton Agar, Sabourauds Dextrose Agarand Nutrient Broth. All chemicals used were of analytical grade and provided by Hi media Laboratories Pvt Ltd, Mumbai.
Collection of plant material
The fresh and healthy leaves, stem, root and flower from the plant Biophytum sensitivum were collected from the open fields of Mulankunnathukavu, Thrissur district, Kerala.The fresh plant parts were dried and crushed into powder using mortar and pestle.
Preparation of Biophytum plant extracts
The crude powdered plant material of 20 g was extracted with 70% ethanol and chloroform in a Soxhlet apparatus for 8 10 h. The hot water extract of the powdered material was also prepared, in a water bath at 80 90°C for 8 10 h. The extracts were then concentrated at 40 45°C and air dried. The dried powder samples were then stored in air tight bottles at 4°C.
Phytochemical screening
The crude ethanolic, chloroformic and aqueous extracts were analyzed for the presence of various phytochemicals by the standard procedure of Sofowara (1993) and Harborne (1973) .
Determination of antibacterial activity
Antibacterial test were carried out by well diffusion method and optical density method with some modifications. In well diffusion method culture was uniformly distributed on to Muller Hinton agar plates using sterile cotton swabs. Different concentration of drugs such as 100, 500, 1000, 1500 g/mL and a control (2% DMSO) were poured on each well. Then the plates were incubated at 37° C to 16 18 h. After incubation zone diameter were measured. In optical density method cultures were inoculated into nutrient broth, and each extracts were added to the same. DMSO was used as the solvent to dissolve the tested materials. For bacteria, the media were incubated at 37°C for 24 h. After incubation samples were measured spectrophotometrically at 600nm, the percentage of inhibition was calculated using the following formula:
% Inhibition = C T/Cx100 Where, C is the absorbance of control and T is the absorbance of test sample.
Determination of antifungal activity
Antifungal tests were carried out by well diffusion method and growth inhibitory assay. Drugs of different concentrations (100, 500, 1000, 1500 g/mL) and a control (2% DMSO) were added to each well. Then the plates were incubated at room temperature for 3 4 days. After incubation zone diameter was measured. In growth inhibitory assay, agar disc of test species were cut from one week old cultures on SDA plates and placed mycelial surface down on the center of SDA plates containing drugs of various concentrations (100, 500, 1000, 1500 g/mL). The plates were then incubated in dark at 26° C the extension diameter (mm) of hyphae from the center to the sides of the dishes was measured every 24 h for 5 days. Growth inhibition of treatment against control calculated by:
Percentage of inhibition (%) = C T/Cx100 Where, C average of hyphal extension of control, T average of replicates of hyphal extension of test 2.9. Evaluation of antioxidant activity 2.9.1. DPPH radical scavenging assay DPPH (1, 1 diphnyl 2 picryl hydrazyl) is widely used to test the ability of compounds to act as free radical scavengers or hydrogen donors and to evaluate antioxidant activity. Freshly prepared methanolic solution of DPPH was incubated at ambient temperature with various concentrations of different extracts and absorbance was measured at 517 nm. The percentage inhibition of DPPH reduction was calculated by the formula. % DPPH radical scavenging activity = [Absorbance of control -Absorbance of test sample)/ (Absorbance of control)] x 100
Total antioxidant capacity
Total antioxidant capacity was measured according to spectrophotometric method of Preito et al. (1999) . Extracts (50 mg/mL dissolved in distilled water and added 1 mL of reagent solution (0.6 M sulfuric acid, 28mM sodium phosphate and 4 mM ammonium molybdate). The tubes were capped and incubated at 90°C for 90 min. After cooling to room temperature, the absorbance of the each extract was measured at 695 nm against blank. The activity of the drug was compared with that of the control.
Total reducing power activity
Different concentrations of extracts were mixed with 2.5 mL of phosphate buffer (200 mM, pH 6.6) and 2.5 mL of 1% potassium ferricyanide. The mixtures were incubated for 20 min at 50 0 C. After incubation, 2.5 mL of 10% trichloroacetic acid were added to the mixtures, followed by centrifugation at 650 rpm for 10 min. The upper layer (5 mL) was mixed with 5ml of distilled water and 1 mL of 0.1% ferric chloride and the absorbance of the resultant solution were measured at 700 nm. The activity of the drug was compared with that of control.
Results and discussion
Phytochemical screening
Phytochemical screening revealed the presence of tannin, saponin, phenol, flavonoid, alkaloid and steroid in the ethanolic extract. Chloroformic extract contains tannin, phenol, alkaoid and steroid. Aqueous extract showed the presence of tannin, anthraquinone, phenol, flavonoid and alkaloid (Table 1) . Thus compared to both the solvents extracts, more number of metabolites was detected in ethanolic extract. This may be due to high solubility of active compounds of B. sensitivum with ethanol during the extraction process compared to aqueous solvent. This justifies the traditional use of ethanol in extracting the plant components, to control the pathogenic organisms (Pandit and Langfield 2004) . Percentage yield of ethanolic, chloroformic and aqueous extract of the plant extract is 8.35%, 4.25% and 3.9% respectively. 
Antibacterial activity
Antibacterial testing of the extracts from B. sensitivum was done by well diffusion method. After incubation the zone diameter was measured (Table 2 ). Ethanolic extract is found to be effective against five bacterial species and has a maximum activity against Bacillus thuringiensis. Highest activity against Staphylococcus aureus was shown in the highest concentration (1500 g/mL) of the chlorofomic extract. The maximum inhibition zone produced by Staphylococcus aureus was 14 mm. The higher concentration of extract (1500 g/mL) produced highest activity against Streptococcus thermophiles. The maximum inhibition zone produced is 14 mm. The results of optical density showed good inhibition of bacterial growth. Ethanolic extract showed highest activity against Gram positive B. thuringiensis. The percentage inhibition of B. thuringiensis increases with drug concentration (100, 500, 1000, 1500 g/mL). It showed 65% activity against 1500 g/mL. The chlorofromic extract of B. sensitivum showed activity only against Gram positive Staphylococcus aureus and showed highest activity. Percentage of inhibition was 55% in 1500 g/mL. Aqueous extract of B. sensitivum also showed activity only against Gram positive Streptococcus thermophilus and showed highest activity. Percentage inhibition was 49% activity in 1500 g/mL. Tannins bind to proline rich proteins and interfere with the protein synthesis. Flavanoids are hydroxylated phenolic substance known to be synthesized by plants in response to microbial infection and it should not be surprising that they have been found in vitro to be effective antimicrobial substances against a wide array of microorganisms. Steroids have been reported to have antibacterial properties, the correlation between membrane lipids and sensitivity for steroidal compound indicates the mechanism in which steroids specifically associate with membrane lipid and exerts its action by causing leakages from liposomes (Amita et al., 2011). 
Antifungal activity
Antifungal activity was evaluated by well diffusion method and it was observed that the ethanolic extract inhibited the growth of Aspergillus niger. By the Growth inhibitory assay, the ethanolic, chloroformic and aqueous extracts highly inhibited the growth of Aspergillus niger ( Table 3 ). The maximum percentage inhibition of Aspergillus niger was 82.35% in the ethanolic extract, 49.01% in the chloroformic extract and 47.05% in the aqueous extract.
Antioxidant activity
DPPH radical scavenging activity
DPPH radical scavenging activity of ethanolic extracts of B. sensitivum was studied. It showed Free radical scavenging activity in a dose dependent manner (Fig. 1) . Ethanolic extract showed an inhibition of 16 % at lowest tested concentration (0.3125 mg/mL) and 91 % at highest tested concentration (10 mg/mL). IC50 value of ethanolic extract by DPPH radical scavenging activity was obtained as 1.25 mg/ml that of the cholroformic extract was 1.9 mg/ml. IC50 value of aqueous extract by DPPH radical scavenging activity was obtained as 3.5 mg/mL. 
Total antioxidant activity
The ethanolic extract of B. sensitivum showed maximum activity was in a concentration of 10 mg/ml that is 91% total antioxidant activity (Fig. 2) . IC50 value of the ethanolic extract was reported as 1mg/ml and that of the chloroformic extract was 0.94 mg/mL. The IC50 of the aqueous extract was found to be 1 mg/mL.
Total reducing power
The ethanolic extract of B. sensitivum showed potent antioxidant activity. 0.3125 mg/mL of the extract showed 14 % total antioxidant activity, and in a concentration of 10mg/ml of the extract showed maximum antioxidant activity of 94%. The percentage activity increased in a dose dependent manner (Fig. 3) . IC50 value of the ethanolic extract was reported as 0.95 mg/mL and that of the chloroformic extract was 1.5 mg/mL. The IC50 of the aqueous extract was found to be 4 mg/mL. The presence of flavonoids and tannins in all the plants is likely to be responsible for the free radical scavenging effects observed. Flavonoids and tannins are phenolic compounds and plant phenolics are a major group of compounds that act as primary antioxidants or free radical scavengers (Ayoola et al., 2008) . Antioxidant action of phenolic compounds is due to their high tendency to chelate metals. Phenolics possess hydroxyl and carboxyl groups, able to bind particularly iron and copper (Michalak 2006) . 
Conclusion
Ethanolic, chlororformic and aqueous extract of B. sensitivum exhibits antibacterial, antifungal and antioxidant activity. Thus they can be used in the treatment of infectious diseases caused by resistant microbes. The three extracts of B. sensitivum showed strong reducing power, total antioxidant capacity and DPPH activities. The bioactivity of the various extracts of B. sensitivum corresponding to its traditional application can validate the traditional folk medicinal usage of the plant. Further phytochemical studies are required to isolate the types of compounds responsible for the antimicrobial effects. This study encourages the use of herbal extracts demonstrated that folk medicine can be used as effective modern medicine to combat pathogenic microorganisms.
